This article presents an unusual case of arachnoiditis ossificans after spinal surgery. A case of arachnoiditis ossificans secondary to lumbar fixation and decompression surgery for the treatment of multilevel lumbar fractures is reported and the relevant literature is reviewed. A 29-year-old man who previously underwent posterior pedicle screw fixation and fusion for multiple lumbar spine fractures reported lower back stiffness and discomfort 23 months postoperatively. A laminectomy was performed at L2 and at L3-L4. At L2, bone fragments from the burst fracture had injured the dural sac and some nerve roots. A posterolateral fusion was performed using allogeneic bone. Postoperatively, there were no signs of fever, infection, or systemic inflammatory responses. Arachnoiditis ossificans of the thecal sac from L1-L5 was diagnosed by magnetic resonance imaging and computed tomography at the 2-year follow-up. His postoperative neurological status progressively improved and he regained motor and sensory functions. Because of neurological improvements, fixation hardware was removed without further decompression. The authors report a case of arachnoiditis ossificans secondary to lumbar fixation and decompression surgery, which involved a large region. Arachnoiditis ossificans is a relatively rare disorder with unclear etiologies and limited treatment options. Spinal surgical intervention of arachnoiditis ossificans should be carefully considered because it may lead to poor outcomes and multiple revision surgeries. [Orthopedics. 2015; 38(5):e437-e442.] The authors are
A rachnoiditis ossificans (AO) is a rare disorder characterized by progressive calcification or ossification of the arachnoid and thecal sacs. This pathology develops after numerous events, including surgery, [1] [2] [3] spinal anesthesia, 4, 5 repeated lumbar punctures, 6 trauma, 7 infection, 8 parasitic infection, 9 myelography, 10 subarachnoid hemorrhage, 11 and vascular malformation. 11 To date, little attention has been paid to whether AO may occur after spinal decompression and fusion surgery. The authors report a 29-year-old man who experienced multilevel AO (L1-L5) 23 months after undergoing posterior pedicle screw fixation and fusion for the management of lumbar fractures. The authors believe this is the first report in the English literature of a patient from mainland China who experienced AO following treatment of multilevel (≥3) lumbar fractures with lumbar fixation and decompression surgery.
Case RepoRt
In October 2011, a 27-year-old man was admitted for treatment after falling from the fifth floor of a building. He presented with multiple lesions, including an L2 burst fracture, transverse process fractures from L1-L5, fractures of the sacrum from S1-S2, epidural hematoma from L1-L3, and cauda equina syndrome, among other injuries. According to the American Spinal Injury Association Impairment Scale, his spinal cord injury-induced paraparesis was classified as Grade C.
Following drainage of the thoracic cavity, the patient was treated with pedicle screw fixations at T12-L1, at L2, and at L4-L5. The pedicle screw fixation at L2 was only on the right side. A laminectomy was performed at L2 and at L3-L4. At L2, bone fragments from the burst fracture had injured the dural sac and some nerve roots. The bone fragments near the dural sac at L2 were replaced and a posterolateral fusion was performed using allogeneic bone (Shan Xi Ao Rui Biological Material Ltd, Taiyuan, China).
A broken disk was removed at L3-L4, which was followed by an interbody fusion using the allograft bone obtained from the laminectomy. Postoperatively, there were no signs of fever, infection, or systemic inflammatory responses. The authors did not use bone morphogenetic protein or any other medical treatment for bone growth. His postoperative neurological status progressively improved and he regained motor and sensory functions (Figure 1) .
Approximately 2 years later, the patient reported that he needed a crutch to walk and complained of stiffness of the lower back and sexual dysfunction. Despite the physical ailments, his American Spinal Injury Association Impairment Scale grade had improved from C to D. Axial, frontal, and sagittal computed tomography reconstructions all revealed leptomeningeal ossification from L1-L5, without nerve root or soft tissue involvement (Figure 2) . Considering his neurological improvement, the current authors elected to remove the fixation hardware without further decompression surgery. Postoperative magnetic resonance imaging revealed dural sac narrowing and cauda equina disruption at the L2-L4 level of the spinal canal (Figure 3) .
DisCussion
Descriptions of spinal leptomeningeal calcification or ossification are frequently based on autopsy findings 12, 13 ; however, accidental discovery of this condition has occurred intraoperatively. Leptomeningeal calcification typically results from either an age-related degenerative disease or AO. When AO is the diagnosis, it usually refers to chronic proliferative changes that have resulted in adhesive intrathecal bony metaplasia of the spinal arachnoid with significant neurological sequelae. 3 However, these changes could be secondary to a variety of causes.
Dating back to 1970, only 20 other cases of AO after spinal surgery have been reported. Summaries of all 21 of these case reports are shown in Table 1 and Table 2. To evaluate the clinical characteristics, treatments, and outcomes of this rare disorder, the authors divided the cases into 2 groups based on either traumatic ( Table  1) or nontraumatic ( Table 2) etiology.
The causes of these surgeries were trauma, degenerative disease, subarachnoid hemorrhage, and scoliosis. Preoperatively, some patients had undergone myelography, which by itself can cause AO. 4 Patients diagnosed with AO after spinal surgery ranged in age from 14 to 68 years. The ratio of women to men (10:11) diagnosed with AO after spinal surgery was inconsistent with previous reports that AO predominately affects women in all etiologies. 4, 13 The most common site of AO was the lumbar spine (90.9%), whereas the thoracic spine was only involved in 9.1% of cases; these data also conflict with previous reports in all etiologies. 4 There has only been 1 report in the English literature of AO in the cervical spine, which occurred at C7. 4 Patients with AO exhibited highly variable clinical manifestations. The most common symptom for AO patients was persistent lower back pain, followed by leg pain, weakness, and urinary tract dysfunction. Symptom severity ranged from mild to severe and symptom onset varied with etiology.
In the traumatic surgery group, AO symptoms presented postoperatively and there was a delay in AO diagnosis that ranged from 1 to 25 years postoperatively. For the traumatic surgery group, either trauma or surgery could have been direct factors in AO development. In the nontraumatic surgery group, most patients presented with clinical AO symptoms prior to surgery; however, a formal diagnosis of AO in these cases ranged from 6 months to 40 years after the first presentation of 
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Copyright © SLACK inCorporAted n Case Report There is no consensus on the best treatment strategy for AO. Although the effectiveness of treatments like low-dose aspirin or steroid therapy has not been verified, this conservative management is still generally selected for treating patients with mild symptoms. Additional surgery might be required for patients with severe or deteriorating symptoms. Decompressive laminectomy, anterior fusion, and foraminotomy procedures have all been used to treat patients with severe AO and have had positive results. 2, 3, 19 Unfortunately, not all patients with severe AO benefit from additional surgical procedures. 15, 18, 21, 24 Because surgery can also cause AO, surgeons often face a clinical dilemma; thus, because the surgical treatment of AO can lead to multiple surgeries and deterioration of neurological symptoms, the benefits and risks of removal of compressive osseous plaques should be carefully considered before proceeding. 4 
ConClusion
The authors described a 29-year-old man with multilevel AO in his lumbar spine that was secondary to posterior spinal decompression, fixation, and fusion surgery performed to treat multiple lumbar spine fractures. Arachnoiditis ossificans is a relatively rare disorder with unclear etiologies and limited treatment options. Spinal surgical intervention of AO should be carefully considered because it may lead to poor outcomes and multiple revision surgeries. 17 
